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On May 19, a combination of a full reservoir and heavy rains in the Pendleton, Oregon, area forced evacuation of 
families living in low lying areas along McKay Creek and Grande Ronde River. 

Drought continued to affect parts of the West with reservoir contents and ground-water levels well-below average 
in California and the Great Basin. 

Streamflow was in the normal to above-normal range at 77 percent of the index stations in the United States, 
southern Canada, and Puerto Rico during May, the same as during April. Below-normal range streamflow occurred 
in 16 percent of the area of the conterminous United States and southern Canada during May 1991, compared with 
23 percent during April 1991. Total May flow for the 174 index stations in the conterminous United States and 
southern Canada was 23 percent above median and 21 percent more than last month. 

The combined flow of the 3 largest rivers in the lower 48 States--Mississippi, St. Lawrence, and 
Columbia--averaged 17 percent above median but in the normal range, despite a 9 percent increase in flow from 
April to May. 

Month-end index reservoir contents were in the below-average range at 30 of 100 reporting sites, compared with 
37 at the end of April. Contents were in the above-average range at 30 reservoirs compared with 42 last month. 

Mean May elevations at four master gages on the Great Lakes (provisional National Ocean Service data) were in 
the normal range on all of the lakes. 

Utah’s Great Salt Lake was at 4,202.80 feet above National Geodetic Vertical Datum (NGVD) on May 31, 1.50 
feet lower than at the end of May 1990. 





SURFACE-WATER CONDITIONS DURING MAY 1991 


On May 19, a combination of a full reservoir and heavy 
rains in the Pendleton, Oregon, area forced evacuation of 
families living in low lying areas along McKay Creek and 
Grande Ronde River. Record inflows to McKay Reservoir, 
upstream of the town of Pendleton, resulted in record outflow 
from the U.S. Bureau of Reclamation irrigation reservoir. 
Peak inflow to the reservoir was estimated at 5,010 cubic feet 
per second (cfs), with a recurrence interval of 25 years. Peak 
outflow at the U.S. Geological Survey streamflow station, 0.2 
miles downstream from the dam, (73 years of record) was 
estimated at 3,500 cfs, with arecurrence interval of 100 years. 
The previous peak of record was 3,250 cfs in February 1921. 
Other streams in the area were at bank full stages. Minor 
floods occurred in Montana and also in some areas of the 
midcontinent, particularly lowa, during May. However, there 
were no record peaks or 100-year floods. 

Drought continued to affect parts of the West. Reservoir 
contents and ground-water levels remained well-below aver- 
age in California and the Great Basin. (See pages 6-7, 10-11, 
14-15, and 18) 

Streamflow was in the normal to above-normal range at 77 
percent of the index stations in the United States, southern 
Canada, and Puerto Rico during May, the same as during 
April, compared with 74 percent of stations in those ranges 


during May 1990. Below-normal range streamflow occurred 
in 16 percent of the area of the conterminous United States and 
southern Canada during May 1991, compared with 23 percent 
during April 1991, and 28 percent during May 1990. Total 
May 1991 flow of 1,447,000 cfs for the 174 index stations in 
the conterminous United States and southern Canada was 23 
percent above median, 21 percent more than last month, and 
16 percent more than flow during May 1990. 

Eightnew May highs (tableonpage4) occurred atstreamflow 
index stations, compared with one low and two highs during 
April. There were no new monthly lows. The highs occurred 
at two stations in Iowa, and at one station each in Louisiana, 
Mississippi, Tennessee, Alabama, South Carolina, and Que- 
bec. Hydrographs for seven of the stations (the hydrograph for 
one station in Iowa is not shown) are on page 5. 

The combined flow of the 3 largest rivers in the lower 48 
States—Mississippi, St. Lawrence, and Columbia—aver- 
aged 1,773,000 cfs; 17 percent above median but in the 
normal range, despite a9 percent increase in flow from April 
to May. Flow of the St. Lawrence River was in the above- 
normal range after a normal-range April, which had been 
preceded by two consecutive months in the above-normal 


range, including a record high for March. Flow of the Missis- 
(Continued on page 4) 
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MAY 1991 STREAMFLOW RANGES 
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SUMMARY OF MAY 1991 STREAMFLOW 
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Provisional data; subject to revision 
NEW MAXIMUMS DURING MAY 1991 AT STREAMFLOW INDEX STATIONS 


Previous May 
extremes 
(period of record) 
Monthly 
mean 
in cfs 
(year) 
1,760 
(1949) 
8,580 
(1978) 
77,840 
(1983) 
36,480 
(1980) 
36,930 
(1953) 
4,890 
(1983) 
15,080 
(1983) 
9,985 








May 1991 





Monthly _ Percent Daily 

mean of mean 

in cfs median ___incfs Day 
2,055 250 4,430 15 


Station 
number 
02132000 


Stream and place of determination 
Lynches River at Effingham, South Carolina J 61 





02160100 Matane River near Matane, Quebec, Canada 64 9,910 169 


02467000 Tombigbee River at Demopolis lock & dam near r 62 
Coatopa, Alabama 


Pascagoula River at Merrill, Mississippi 60 


138,930 630 


02479000 50,003 559 80,700 


02489500 Pearl River near Bogalusa, Louisiana 6,573 52 434 70,400 


03604500 Buffalo River near Lobelville, Tennessee 707_—s«63 7,669 737 70,200 


05464500 Cedar River at Cedar Rapids, Iowa 6,510 88 24,500 572 45,500 


Des Moines River at Fort Dodge, Iowa 4,190 58 10,540 592 21,800 


(1984) 





sippi River was in the above-normal range after three 
consecutive months in the normal range. Flow of the 
Columbia River was in the normal range for the fifth 
consecutive month. Hydrographs for both the combined 
and individual flows of the “Big 3” are on page 8. Dissolved 
solids and water temperatures at five large river stations are 
also given on page 8. Flow data forthe “Big 3” and 42 other 


large rivers are given in the Flow of Large Rivers table on 
page 9. 

Month-end index reservoir contents were in the below- 
average range (below the month-end average for the period 
of record by more than 5 percent of normal maximum 
contents) at 30 of 100 reporting sites, compared with 37 at 
the end of April, and 33 at the end of May 1990, including 
most reservoirs in Nebraska, the Dakotas, Montana, Idaho, 
Wyoming, Colorado, Utah, Nevada, and Califomia. Con- 
tents were in the above-average range at 30 reservoirs 
(compared with 42 last month), including most reservoirs 
in South Carolina, the Tennessee Valley, Arizona, Minne- 
sota, and Wisconsin. Reservoirs with contents in the below- 
average range and significantly lower than last year (with 
normal maximum contents of at least 1,000,000 acre-feet) 
are: Lake McConaughy, Nebraska; Hungry Horse, Mon- 
tana; Boise River, Idaho; Bear Lake, Idaho-Utah; Ross and 
Franklin D. Roosevelt Lake, Washington; Clair Engle 
Lake, California; and also the Colorado River Storage 
Project. Only two reservoirs had less than 10 percent of 
normal maximum contents (May average in parentheses): 
Lake Tahoe, California-Nevada, 0 percent (66); and Rye 
Patch, Nevada, 6 percent (65). Graphs of contents for seven 
reservoirs are shown on page 10 with contents for the 100 
reporting reservoirs given on page 11. 


4 National Water Conditions 


Mean May elevations at four master gages on the Great 
Lakes (provisional National Ocean Service data) were in 
the normal range on all of the lakes. Levels also rose from 
those for April on all four lakes. May levels ranged from 
0.20 foot (Lake Erie) to 0.37 foot higher (Lake Huron) than 
those for April. Monthly means have now been in the 
normal range for 2 months on both Lake Erie and Lake 
Ontario, 4 months on Lake Superior, and 12 months on 
Lake Huron. May 1991 levels ranged from 0.39 foot (Lake 
Erie) to 0.82 foot higher (Lake Huron) than those for May 
1990. Stage hydrographs for the master gages on Lake 
Superior, Lake Huron, Lake Erie, and Lake Ontario are on 
page 12. 

Utah’s Great Salt Lake (graph on page 12) rose to 
4,202.90 feet above National Geodetic Vertical Datum 
(NGVD) on May 15 then fell to 4,202.80 feet above 
(NGVD) of 1929 on May 31. The seasonal low of 4,202.20 
feet above NGVD of 1929 occurred on November 22, 
1990. Lake level is 1.50 feet lower than at the end of May 
1990, and 9.05 feet lower than the maximum of record 
which occurred in June 1986 and March-April 1987. 

Maps on page 13 show streamflow conditions for May 
1991 and May 1990. May 1991 has about 43 percent less 
area in the below-normal range and 25 percent more area in 
the above-normal range as May 1990. The locations of 
reservoirs with below-average contents at the end of both 
months are also shown on the respective maps. 

Graphs for 12 hydrologic areas show monthly percent 
departure of streamflow from median forthe 1986-91 water 
years to date (page 14) and alsocompare monthly streamflow 
for the 1990 and 1991 water years with median monthly 
streamflow for 1951-80 (page 15). 
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MONTHLY MEAN DISCHARGE OF SELECTED STREAMS 


Area between light-weight solid lines indicates range between highest and lowest record for the month. Dashed line 
indicates median of monthly values for reference period, 1951-80. Heavy line indicates mean for current period. 
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HYDROLOGIC CONDITIONS AND WATER-SUPPLY OUTLOOK IN CALIFORNIA 


The rainy season is over and water year 1991 is confirmedas the 
fifth dry year. Statewide, precipitation is about 3/4 of average. 
Distribution this year was different than recent years with better 
amounts in the southern portion of California and somewhat drier 
conditions in the northern end of the State. Therefore, the runoff 
outlook is a little brighter than 1990 in the Central Coast and 
Southern sierra areas. In the north the forecasted Sacramento 
River Index runoff is around 6 percent less than last year. The 
impact of successive dry years has taken its toll on the State’s two 
major water projects, the Central Valley Project and the State 


Storage in the San Francisco Bay, Central Coast, South Coast, 
Tulare Lake, and South Lahontan regions, although generally 
low, is more than last year. Lower storage in the northern portion 
of the state is primarily due to less water in Shasta and Clair Engle 
reservoirs. 


Sacramento River Index Precipitation 
Eight-station average on May 31, 1991 
Average water year total=52.00 inches 


Average October to date=49.6 inches 
+ This water year October to date=30.33 inches 





Water Project, which together furnish nearly 30 percent of the Percent of average=61 


State’s total water needs. Curtailments in water deliveries exceed 
the severe cutbacks of 1990, especially for the State Water Project. 

May wascool with frequent showers in the Northern California 
mountains. As a result of cloudiness and cool weather, snowmelt 
runoff has been a little slower this year. The delay has undoubtedly 
increased losses to the atmosphere, thereby reducing slightly 
anticipated seasonal runoff volumes. On the other hand, the cool 
weather has reduced water requirements of most crops and urban 
outside uses. The reduction in requirements probably more than 
offset the slight reduction in runoff. 

Reservoir storage in California continued to gain slowly during 
Nay. It is now about 65 percent of average, about a million acre- 
feet behind last year’s levels which were 69 percent of average. 








SUMMARY OF PRECIPITATION BY DRAINAGE AREAS THROUGH MAY 31, 1991 


Percent of historical 

Total number average 
Drainage area percent of stations May October-May 
NORTH COAST AREA 27 25 88 62 
SAN FRANCISCO AREA 3 5 58 716 
CENTRAL COAST AREA 6 12 10 95 
SOUTH COAST AREA 6 29 2 95 
SACRAMENTO BASIN 26 61 150 73 
SAN JOAQUIN BASIN 12 27 96 73 
TULARE LAKE BASIN 7 21 60 87 
NORTH LAHONTAN AREA 4 8 95 73 
SOUTH LAHONTAN AREA 6 14 57 86 
COLORADO DESERT AREA 3 6 0 95 


STATEWIDE DRAINAGE 100 208 88 75 





Drainage area weight, 











SUMMARY OF STORAGE IN 155 MAJOR RESERVOIRS (1,000 ACRE-FEET) 


Number of Total 
Area reservoirs capacity 
NORTH COASTAL ‘J 3,148 
SAN FRANCISCO BAY 18 696 
CENTRALCOASTAL 6 947 
SOUTH COASTAL 29 1,978 
SACRAMENTO VALLEY 43 16,009 
SAN JOAQUIN VALLEY 33 11,358 
TULARE LAKE 6 ~ 2,045 
NORTH LAHONTAN 5 1,072 
SOUTH LAHONTAN 8 403 


TOTAL 155 37,656 





Percentof Percent of 
average capacity 

1,648.1 62 52 
385 9 77 55 
284.4 41 30 
1,386.3 103 710 
9126.5 67 37 
5,337.6 64 47 
834.6 66 41 
$20.2 17 ll 
273.6 204.6 220.2 80 55 


29,533.0 20,437.5 19,343.8 65 55 
From California Water Supply Outlook (Department of Water Resources, Division of Flood Mangement, Flood operations and Hydrology Branches) 


Historical 
average 

2,642.6 
500.1 
698.1 
1,341.1 
13,700.5 
8,385.7 
1,274.0 
717.3 


June 1,1990 June l, 1991 


2,021.4 
349.7 
119.1 

1,326.5 

9,566.8 

5,963.9 
637.5 
248.0 
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CALIFORNIA RESERVOIR INDEX STATIONS 


4 RESERVOIR 
LOCATION 


2. Shasta Lake near Redding 
120 


Average of month-end contents 
for period of record 


Current month 


3. Lake Almanor near Prattville 
120 


1. Clair Engle Lake near Lewiston 
120 





Capacity = 2,438,000 acre-feet 








AMJ J ASONDJ FMAMJ J AS ONDJ FMAMJ 
1989 1990 1991 


4. Lake Tahoe at Tahoe City 





Capacity = 4,377,000 acre-feet 








1989 1990 1991 


5. Folsom Lake near Folsom 
120 
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Capacity = 1,036,000 acre-feet 
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6. Lake Berryessa near Winters 
120 











” Capactiy = 744,600 acre-feet 


— 


= 


- 




























































































'AMJJ ASOND J FMAMJ J AS ONDJ FMAMJ 
1989 1990 1991 


7. Hetch Hetchy Reservoir at Hetch Hetchy 
120 





Capacity = 1,000,000 acre-feet 
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8. Millerton Lake at Friant 
100 
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Capacity = 1,600,000 acre-feet 
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9. Pine Flat Lake near Piedra 
80 





Capacity = 360,400 acre-feet 
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10. Isabella Lake near Lake Isabella 
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Capacity = 503,200 acre-feet 
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Capacity = 1,001,000 acre-feet 
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HYDROGRAPHS FOR THE "BIG THREE" RIVERS 
Area between light-weight solid lines indicates range between highest and lowest record for the month. Dashed line 
indicates median of monthly values for reference period, 1951-80. Heavy line indicates mean for current period. 


5000 500 = uae 2. 7. . = ee ae ak a. 
Combined Flow of St. Lawrence River at Cornwall, Ontario, 
St. Lawrence, and Columbia Rivers near Massena, New York 
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3000 
Columbia River at The Dalles, Mississippi River at Vicksburg, Mississippi 
Drainage area 237,000 sq mi Drainage area 1,140,500 sq mi 
1000 


DISCHARGE, IN THOUSAND CUBIC FEET PER SECOND 


30 100 
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1989 1990 1991 1989 1990 1991 


Provisional data; subject to revision 
DISSOLVED SOLIDS AND WATER TEMPERATURES, FOR MAY 1991, 
AT DOWNSTREAM SITES ON FIVE LARGE RIVERS 


May Stream 
data of discharge Dissolved-solids 
Station name following during concentration! Dissolved-solids discharge! Water temperature 2 
calendar month Mini- = Maxi- Mini- Maxi- Mini- Maxi- 
years Mean mum mum Mean mum mum Mean mum mum 


(cfs) (mg/L) (mg/L) (tons per day) in°C in°C in°C 


Delaware River at Trenton, 1991 8,596 90 127 1,522 3,969 21.0 160 28.0 
New Jersey, (Morrisville, 1945-90 15,650 50 123 930 21,800 3165 10.0 28.5 
Pennsylvania) (Extreme yr) (1946) (1978) (1965) (1984) 

412,650 

Mississippi River at 1991 1,035,000 182 239 528,500 627,200 21.0 18.0 25.0 

Vicksburg, Mississippi 1976-90 819,700 178 295 176,000 954,000 205 145 27.0 
(Extreme yr) (1977) (1987) (1977) (1983) 
4838,200 

Ohio River at lock and dam 53, 1991 309,700 192 327 136,000 329,000... 20.0 
near Grand Chain, Illinois, 1955-90 351,100 124 287 25,500 466,000... ‘ 25.0 
(streamflow station at Metropolis, (Extreme yr) (1983) (1979) (1976) (1984) 

Illinois) 4296,000 

Missouri River at Hermann, 1991 116,600 283 321 65,200 122,000 25.0 
Missouri. (60 miles west of 1976-90 121,800 177 520 113,030 41,400 276,000 24.5 
St. Louis, Missouri) (Extreme yr) (1990) (1981) (1989) (1990) 

492,040 
14128910 Columbia River at Warrendale, 1991 276,000 84 131 77,400 59,800 103,200 
Oregon (streamflow station at 1976-90 252,600 67 144 64,300 33,300 102,000 
The Dalles, Oregon) (Extreme yr) (1976) (1977) (1990) (1983) 
4427,700 

















1Dissolved-sclids concentrations, when not analyzed directly, are calculated on basis of measurements of specific conductance. 
2To convert °C to °F: [(1.8 x °C) + 32] = °F. 

3Mean for 7-year period (1983-90). 

4Median of monthly values for 30-year reference period, water years 1951-80, for comparison with data for current month. 
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Provisional data; subject to revision 


FLOW OF LARGE RIVERS DURING MAY 1991 





May 1991 
Change in 
discharge Discharge near 
Drainage from end of month 
area previous Cubic Million 
Station aad (square month feetper gallons 
number Stream and place of determination miles) (percent) —_ second 
01014000 St. John River below Fish River at Fort Kent, Maine... 5,665 -32 
01318500 Hudson River at Hadley, New York. t 1,664 -58 
01357500 Mohawk River at Cohoes, New York 13,456 -57 
01463500 Delaware River at Trenton, New Jersey t 6,780 -34 
01570500 Susquehanna River at Harrisburg, Pennsylvania. + 24,100 -39 
01646500 Potomac River near Washington, District of Columbia... + 11,560 -60 
02105500 Cape Fear River at William O. Huske Lock, 4,852 2,915 —56 
near Tarheel, North Carolina. 
02131000 Pee Dee River at Peedee, South Carolina. * 8,830 16,220 
02226000 Altamaha River at Doctortown, Georgia. * 13,600 22,220 -5 
02320500 Suwannee River at Branford, Florida * 7,880 6,986 14,790 -29 
02358000 Apalachicola River at Chattahoochee, Florida *17,200 22,420 38,620 51 
02467000 Tombigbee River at Demopolis lock and dam, * 15,385 23,520 138,900 58 
near Coatopa, Alabama. 
02489500 Pearl River near Bogalusa, Louisi * 6,573 9,880 44,840 31 
03049500 Allegheny River at Natrona, Peansylvania................. 111,410 119,580 112,270 
03085000 Monongahela River at Braddock, Pennsylvania +7,337 112,480 15,110 
03193000 Kanawha River at Kanawha Falls, West Virginia 8,367 12,550 10,570 
03234500 Scioto River at Higby, Ohio 5,131 4,583 2,957 
03294500 Ohio River at Louisville, Kentucky2# $91,170 115,800 87,660 
03377500 Wabash River at Mount Carmel, Illinois 28,635 27,660 25,380 
French Broad River below Douglas Dam, Tennessee". . 4,543 16,739 17,143 
Fox River at Rapide Croche Dam, 6,010 4,238 6,136 
near Wrightstown, Wisconsin.2 
St. Lawrence River at Cornwall, Ontario, * 298,800 243,900 306,000 
near Massena, New York“* 
St. Maurice River at Grand Mere, Quebec 16,300 24,910 61,200 
Red River of the North at Grand Forks, North Dakota... 30,100 2,593 2,820 
Rainy River at Manitou Rapids, Minnesota 19,400 12,920 19,000 
Minnesota River near Jordan, Minnesota. * 16,200 3,680 15,090 
Mississippi River at St. Paul, Minnesota* * 36,800 111,020 35,440 
Chippewa River at Chippewa Falls, Wisconsin 5,650 5,149 9,616 
Wisconsin River at Muscoda, Wisconsin * 10,400 8,710 13,440 
Rock River near Joslin, Illinois 9,549 6,080 8,606 
Mississippi River at Keokuk, Iowa* 119,000 63,790 158,500 
Yellowstone River at Billings, Montana * 11,795 7,056 17,400 
Missouri River at Hermann, Missouri*# 524,200 80,880 116,600 
Mississippi River at Vicksburg, Mississippi>* * 1,140,500 584,000 1,035,000 
Washita River near Dickson, Oklahoma 7,202 1,402 2,981 
Rio Grande below Taos Junction Bridge, * 9,730 742 1,963 
near Taos, New Mexico. 
Green River at Green River, Utah $44,850 6,391 7,344 
Sacramento River at Verona, California $21,251 19,430 7,531 
Snake River at Weiser, Idaho +69,200 18,520 12,000 
13317000 Salmon River at White Bird, Idaho +13,550 11,390 18,900 
13342500 Clearwater River at Spalding, Idaho +9,570 15,510 41,600 
14105700 Columbia River at The Dalles, Oregon® 237,000 1193,500 431,900 
14191000 Willamette River at Salem, Oregon *7,280 123,690 129,320 
15515500 Tanana River at Nenana, Alaska *25,600 23,810 52,790 
O8MFOOS Fraser River at Hope, British Columbia 83,800 96,250 205,500 210,000 136,000 


#Indicates stations excluded from the combination bar/line graph. See Explanation of Data. * Above-normal range 
Adjusted. t Below—normal range 
2Records furnished by Corps of Engineers. 
3Records furnished by Tennessee Valley Authority. 
4Records furnished by Buffalo District, Corps of Engineers, through International St. Lawrence River Board of Control. Discharges shown are considered to be the same 
as discharge at Ogdensburg, N.Y., when adjusted for storage in Lake St. Lawrence. 
SRecords of daily discharge computed jointly by Corps of Engineers and Geological Survey. 
Discharge determined from information furnished by Bureau of Reclamation, Corps of Engineers, and Geological Survey. 
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USABLE CONTENTS OF SELECTED RESERVOIRS AND RESERVOIR SYSTEMS 


Average of 


Current period 





Lake Ross, Washington 
Normal Maximum 1,052,000 Acre-Feet 
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Boise River (4 reservoirs), Idaho 
Normal Maximum 1,235,000 Acre-Feet 
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Lake Fort Peck, Montana 
Normal Maximum 18,910,000 Acre-Feet 
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Red Bluff Lake, Texas 
Normal Maximum 307,000 Acre-Feet 
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Lake Keystone, Oklahoma 
Normal Maximum 661,000 Acre Feet 
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Lake Clark Hill, South Carolina-Georgia 
Normal Maximum 1,730,000 Acre Feet 
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Lake Francis, New Hampshire 
Normal Maximum 99,310 Acre Feet 
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Provisional data; subject 
USABLE CONTENTS OF SELECTED RESERVOIRS NEAR END OF MAY 1991 

(Contents are expressed in percent of reservoir (system) capacity. The usable storage capacity of each reservoir (system) is shown in the column headed “Normal maximum”) 
~Reservor Reservoir 
Principal uses: 
F-Flood control 
I- Irrigation 
M-Mumicipal 
P-Power 
R-Recreation 
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COLORADO a STORAGE 
Lake Powell, :Paning Co Gorge, 
Fontenelle, Navajo, 
Blue Mesa bay (IFPR)... 
2,293,000 
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Bear Lake (IPR) 
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Chippewa and Flambeau (PR). 365,000 
Wisconsin River (21 Reservoirs) (PR)... 399,000 
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NORTH DAKOTA ARIZONA-NEVADA 
Lake Sakakawea (Garrison) (FIPR) Lake Mead and Lake Mohave 
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Salt and Verde River System (IMPR) .... 


NEW MEXICO 
56 315,700 
65 2,394,000 








1] acre-foot = 0.04356 million cubic feet = 0.326 million gallons = 0.504 cubic feet per second per day. * Above-average range 
2Thousands of kilowatt-hours ( the potential electric power that could be generated by the volume of water in storage). + Below-average range 
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GREAT LAKES ELEVATIONS 
Area between light-weight solid lines indicates range between highest and lowest record for the month. Dashed line indicates 
median of monthly values for reference period, 1951-80. Heavy line indicates mean for current period. Data from National 
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250 eaaeaiaenepelianseaincuiane-eeeanmmnaey 
Lake Huron at Harbor Beach, Michigan Lake Ontario at Oswego, New York 
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Fluctuations of the Great Salt Lake, October 1985 through May 1991 
Record high 4,211.85 feet 


June 3-8, 1986, and 
eee: April 1-15, 1987 
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Record low 4,191.35 feet 
October-November 1963 























Taw ae eae SS eee es eae eS Sl tft -_ th tii ea ee eS Se waeweweuew ew 


1986 1987 1988 1989 1990 


Water Year 





12 National Water Conditions 





: Se 
a = oe ! 


Zs 


























# Southern Canada 
4 and the conterminous 
j United States" 


oo? 
a7 



































Above-normal range 








AREA 


: : , Southern Canada 
if and the conterminous 
United States 





&. 


Below-normal range @ Below-average 
reservoir storage 














National Water Conditions 13 





= 
° 
= 
= 
= 
< 
= 
os 
= 
nD 
Zz 
< 
— 
a 
m 
= 
= 
= 
w» 
i.) 
= 
= 
S) 
4 
ms 
ta 
4 
> 
=~ 
= 
a 
a 
- 
Zz 
w 
S) 
4 
tie 
Fam 


14 


MONTHLY DEPARTURE OF ACTUAL STREAMFLOW (OCTOBER 1985-MAY 1991) 
FROM MEDIAN STREAMFLOW (1951-80) 


1. Hudson Bay basin 
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2. St. Lawrence River basin 
140 


1986 1987 1988 1989 1990 1991 
WATER YEAR 
5. Upper Mississippi River basin 
450 
400 
350 
300 


1986 1989 1990 1991 
YEAR 


1987 1988 
WATER 


— Great Plains and Rio Grande basins 


500 
450 
400 
350 
300 
250 
200 


1986 1987 1988 1989 1990 1991 
WATER YEAR 

11. Pacific Slope basins 

60 

50 

40 


30 


1986 1987 1988 1989 1990 1991 
WATER YEAR 


3. Atlantic Slope basins 
320 


280 
240 


1986 1987 1988 1989 1990 1991 
WATER YEAR 


6. Missouri River basin 
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ACTUAL MONTHLY STREAMFLOW, 1990 AND 1991 WATER YEARS, 
COMPARED WITH MEDIAN MONTHLY STREAMFLOW, 1951-80 


1. Hudson Bay basin 
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About the same as last month 


GROUND-WATER CONDITIONS DURING MAY 1991 


Water Levels and 
Changes In Water Levels 
Monthly high 
( « indicates 
all-time high) 





Higher than last month | Above average (The absence of all arms on the well 


Lower than last month Below average 


About average symbol indicates that no data are available : , 
this month. The absence of arms on the O Artesian (confined) aquifer 


Ground-Water Regions 
1. Western Mountain Ranges 


? 3. Columbia Lava Plateau 
4. Colorado Plateau and Wyoming Basin 
5. High Plains 
6. Nonglaciated Central Region 
7. Glaciated Central Region 
8. Piedmont and Blue Ridge 
9. Northeast and Superior Uplands 
10. Atlantic and Gulf Coastal Plain 
11. Southeast Coastal Plain 


Well Location/Aquifer 


Type/Pumpage Near Well 
O Water-table (unconfined) aquifer 


\\Monthly low _ left side of the symbol indicates thatno (0. © Little or no withdrawal from aquifer 


(¥ indicates 
all-time low) 


Ground-water levelsin the Western Mountain Ranges 
were above last month’s levels throughout the region. 
Levels were also above long-term averages except in 
Montana where an April low occurred. (See new ex- 
tremes table on page 18 for data on this and other wells 
with new extremes.) 

Inthe Alluvial Basins, levels were above last month’s 
levels in Washington and Oregon, below last month’s 
levels in New Mexico and Texas, and mixed with 
respect to last month’s levels elsewhere. Levels were 
above average in Washington, Oregon, and parts of 
Nevada and New Mexico and below average else- 
where. April lows occurred in wells in California, Utah, 
New Mexico, and Texas. A high occurred in the well in 
Oregon. Level fell to an all-time low in the well in the 
Roswell Basin shallow aquifer at Dayton, New Mexico. 

In the Columbia Lava Plateau, water levels were 
generally below last month’s levels and remained be- 
low long-term averages throughout the region. April 
lows occurred in wells in Idaho and Oregon. 
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data were available last month.) & @ Moderate withdrawal from aquifer 


@ @ Heavy withdrawal from aquifer 


Inthe Colorado Plateau and Wyoming Basin, ground- 
water levels were below last month’s levels and mixed 
with respect to long-term averages. 

In the High Plains region, water levels were generally 
below last month’s and remained below long-term 
averages throughout the region. Water levels fell to 
April lows in wells in Kansas and New Mexico. 

Water levels in the Nonglaciated Central region were 
mixed with respect to last month’s levels and were 
generally below long-term averages. April lows oc- 
curred in wells in the Dakotas and Kansas, and monthly 
highs occurred in wells in Texas and Missouri. (See 
graphs on page 19.) 

In the Glaciated Central region, levels were mixed 
with respect to last month’s levels. Levels were above 
long-term averages in Illinois, Michigan, and New 
Jersey; below average in the Dakotas, Minnesota, Ne- 
braska, Kansas, and Pennsylvania; and mixed with 
respect to average elsewhere. An April low occurred in 
a well in Iowa. 





Provisional data; subject to revision 
WATER LEVELS IN KEY OBSERVATION WELLS IN SOME REPRESENTATIVE AQUIFERS 
IN THE CONTERMINOUS UNITED STATES-MAY 1991 


Aquifer type Depth Waterlevel Departure 
and local of well in feet from Net change in water Year 
GROUND-WATER REGION aquifer in below land- = average level in feet since: records 
Aquifer and Location pumpage feet surfacedatum infeet Lastmonth Lastyear began 


WESTERN MOUNTAIN RANGES (1) 
Rathdrum Prairie aquifer near Athol, northern Idaho 
ALLUVIAL BASINS (2) 
Alluvial valley fill aquifer in Steptoe Valley, Nevada 
Alluvial sand and gravel aquifer, Baldwin Park, 
California 
Valley fill aquifer, Elfrida area near Douglas, Arizona 
Hueco bolson aquifer at El Paso, Texas 
COLUMBIA LAVA PLATEAU (3) 
Snake River Plain aquifer near Eden, Idaho 
Columbia River basalt aquifer, Pendleton, Oregon 
COLORADO PLATEAU AND WYOMING BASIN (4) 
Dakota aquifer near Blanding, Utah 
HIGH PLAINS (5) 
Wind-blown sand deposits of the High Plains 
aquifer system near Dunning, Nebraska 
Southern High Plains aquifer, Lovington, New Mexico 
NONGLACIATED CENTRAL REGION (6) 
Sentinel Butte aquifer near Dickinson, North Dakota 
Sand and gravel Pleistocene aquifer near 
Valley Center, Kansas 
Glacial outwash sand and gravel aquifer near 
Louisville, Kentucky 
Upper Pennsylvanian aquifer in the Central 
Appalachians Plateau near Glenville, West Virginia 
GLACIATED CENTRAL REGION (7) 
Fluvial sand and gravel aquifer, Platte River Valley, 
near Ashland, Nebraska 
Sheyenne Delta aquifer near Wyndmere, North Dakota 
Pleistocene (glacial drift) aquifer at Princeton in 
northern Illinois 
Shallow drift aquifer near Roscommon in north-central 
part of Lower Peninsula, Michigan 
Silurian—Devonian carbonate aquifer near Dola, Ohio 
PIEDMONT AND BLUE RIDGE (8) 
Water-table aquifer in Petersburg Granite, southeastern 
Piedmont, Colonial Heights, Virginia 
Weathered granite aquifer, western Piedmont, 
Mocksville area, North Carolina 
Surficial aquifer at Griffin, Georgia 
NORTHEAST AND SUPERIOR UPLANDS (9) 
Pleistocene glacial outwash aquifer, at 
Camp Ripley, near Little Falls, Minnesota 
Glacial till aquifer at Augusta, Maine 
Shallow sand aquifer (glacial deposits), 
Acton, Massachusetts 
Pleistocene sand aquifer near Morrisville, Vermont 
ATLANTIC AND GULF COASTAL PLAIN (10) 
Columbia deposits aquifer near Camden, Delaware 
Memphis sand aquifer near Memphis, Tennessee 
Eutaw aquifer in the City of 
Montgomery, Alabama 
Evangeline aquifer at Houston, Texas 
SOUTHEAST COASTAL PLAIN (11) 
Upper Floridan aquifer on Cockspur Island, 
Savannah area, Georgia 
Upper Floridan aquifer, Jacksonville, Florida 
Biscayne aquifer near Homestead, Florida 
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In the Piedmont and Blue Ridge, water levels were and near average in Maryland. An April high occurred 
above last month’s levels in North Carolina and mixed in a well in North Carolina. 
elsewhere. Levels were above long-term averages in _In the Northeast and Superior Uplands, levels were 
Virginia and North Carolina, below averageinGeorgia, above last month’s levels in Michigan, Vermont, and 
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Provisional data; subject to revision 





NEW EXTREMES DURING MAY AT GROUND-WATER INDEX STATIONS 





Aquifer and Location 


End-of-month water level in feet below land surface datum 
Previous May Record 








lrit 
inf 
Lai 


Extreme (year) 








WESTERN MOUNTAIN RANGES 
4639061 12043901 Cretaceous aquifer near Helena, Montana 
ALLUVIAL BASINS 

315212106245101 Hueco bolson aquifer at El Paso, Texas 
324340104231701 Roswell Basin shallow aquifer at Dayton, New Mexico 
340535117573501 Alluvial sand and gravel aquifer at Baldwin Park, Califomia 
351051106395301 Basin fill aquifer at Albuquerque, New Mexico 
361611115151301 Valley fill aquifer near Las Vegas, Nevada 
403803111505301 Basin fill aquifer near Holladay, Utah 

COLUMBIA LAVA PLATEAU 
423659114111601 Snake River Plain aquifer near Eden, Idaho 
424053113412801 Snake River Plain aquifer near Rupert, Idaho 
4256351143823 Snake River Plain aquifer at Gooding, Idaho 
453934118491701 Columbia River basalts aquifer at Pendleton, Oregon 

COLORADO PLATEAU AND WYOMING BASIN 
352023107473201 Westwater Canyon aquifer near Grants-Bluewater, New Mexico 
HIGH PLAINS 
341010102240801 Ogallala aquifer near Lubbock, Texas 
361847103064701 Ogallala aquifer at Clayton, New Mexico 
392329101040201 Ogallala aquifer near Colby, Kansas 
NON-GLACIATED CENTRAL REGION 
375810097324301 Equus aquifer near Halstead, Kansas 
395846077040601 Sandstrone and shale aquifer at Game Land 249, Pennsylvania 
404140077354001 Carbonate aquifer at Roseann, Pennsylvania 
465755102410701 Sentinel Butte aquifer near Dickinson, North Dakota 
GLACIATED CENTRAL REGION 
415534091251502 Cambrian-Ordovician aquifer at Mt. Vernon, Iowa 
422803087475302 Lower Mount Simon aquifer at Illinois Beach State Park, Dlinois 
ATLANTIC AND GULF COASTAL PLAIN 
321945090152201 Sparta aquifer system at Jackson, Mississippi 
322357092341701 Sparta aquifer near Ruston, Louisiana 
335115079033500 Pee Dee aquifer at Collins Park at Conway, South Carolina 
344607091543401 Mississippi Valley alluvial aquifer near Lonoke, Arkansas 
364059076544901 Middle Potomac aquifer at Franklin, Virginia 
372506076511703 Upper Potomac aquifer near Toano, Virginia 
395524074502501 Upper aquifer, Potomac-Raritan-Magothy aquifer system 
near Medford, New Jersey 


35.76 (1988) 


271.42 (1990) 
122.51 (1987) 
178.06 (1990) 
34.53 (1990) 
95.98 (1990) 
79.21 (1990) 


128.8 (1982) 
159.5 (1990) 
147.7 (1978) 
215.55 (1990) 


76.83 (1990) 


89.73 (1990) 
81.38 (1968) 
128.85 (1989) 


34.16 (1990) 
12.39 (1969) 
54.45 (1984) 
20.14 (1990) 


336.88 (1990) 
202.08 (1990) 
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306.35 (1990) 
235.29 (1990) 

60.60 (1990) 
117.66 (1989) 
203.74 (1988) 
160.99 (1990) 
134.62 (1989) 





HIGH WATER LEVELS 





ALLUVIAL BASINS 
332615104303601 Roswell Basin artesian aquifer at Roswell, New Mexico 
452938122254801 Troutdale aquifer near Portland, Oregon 
NON-GLACIATED CENTRAL REGION 
324842097102901 Twin Mountains (Trinity) aquifer near Hurst/Fort Worth, Texas 
375749091475001 Ozark aquifer near Rolla, Missouri 
GLACIATED CENTRAL REGION 
422803087475304 Ironton-Galesville aquifer at Illinois Beach State Park, Ilinois 
SOUTHEAST COASTAL PLAIN 
275411081372001 Upper Floridan aquifer near Lake Wales, Florida 
315950081161201 Surficial aquifer near Savannah, Georgia 


324 60.34 
100.79 


45.65 (1990) 
88.33 (1989) 


667 458.52 
450 350.12 


484.54 (1973) 
349.52 (1990) 
2,264 233.47 232.8 (1989) 230.48 
64 9 

15 48 


32.64 
6.07 


30.43 (1984) 28.08 
2.90 (1959) 1.31 





1 All-time month-end low. 


New York; below last month’s levels in Minnesota, Mas- 
sachusetts, and Connecticut; and mixed elsewhere. Levels 
were at or above long-term averages in Michigan and 
Maine and below average elsewhere. A monthly low level 
occurred in a well in New Hampshire. 

In the Atlantic and Gulf Coastal Plain, levels declined 
from last month in the Carolinas and remained the same or 
rose elsewhere. Water levels were above long-term aver- 
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2 All-time month-end high. 
ages in Kentucky, mixed in New Jersey and Georgia, and 
below average elsewhere. April lows occurred in wells in 
Virginia, South Carolina, Mississippi, Arkansas, and Loui- 
siana. An April high occurred in a well in Kentucky. 

In the Southeastem Coastal Plain, water levels were 
above last month’s throughout most of the region, and 
were mixed with respect to long-term averages. An April 
low occurred in a well in Florida. (See graph on page 19.) 
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MONTHEND GROUND-WATER LEVELS IN SELECTED WELLS 


Area between light-weight solid lines indicates range between highest and lowest record for the month. Dashed line 
indicates average of monthly levels in previous years. Heavy line indicates level for current period. 


A New high 
@ No extreme 
v New low 
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Dakota aquifer near Blanding, Utah 0 
5 (depth 140 feet) 
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Evangeline aquifer at ‘exas 
(depth 1,152 feet) 
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Sparta aquifer near Pine 
| | Gepth 1,106 feet)| | 
33 years of record, 1958-91 
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49 years of record, 1942-91 
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lvanian aquifer near Glenville, West Virginia O 
| | | Gepth 25 feet) | | 
38 years of record, 1953-91 
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Romney aquifer at Fort Frederick State Park near O 
Big Pool, Maryland 
(depth 42 
42 years of record, 1949-91 
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Based on preliminary reports 


Based on preliminary reports 


(From Weekly Weather and Crop Bulletin prepared and published by the NOAA/USDA Joint Agricultural Facility) 
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UNITED STATES MAY CLIMATE IN HISTORICAL PERSPECTIVE 


Preliminary data for May 1991 indicate that areally-averaged 
precipitation for the nation was considerably above the long-term 
mean (graph below), ranking May 1991 astheeighth wettest (90th 
driest) May on record. The preliminary value for precipitation is 
estimated to be accurate to within 0.15 inches and the confidence 
interval is plotted as a ‘+’. About one-fourth (22.6%) of the 
country experienced much wetter than normal conditions and 
only ten percent was much drier than normal. 
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Historical precipitation is shown in a different way in the graph 
below. The May precipitation for each climate division in the 
contiguous U.S. was first standardized using the gamma distribu- 
tion over the 1951-80 period. These gamma-standardized values 
were then weighted by area and averaged to determine a national 
standardized precipitation value. Negative values are dry, posi- 
tive are wetter than the mean. This index gives a more accurate 
indication of how precipitation across the country compares to the 
local normal climate. The areally-weighted mean standardized 
national precipitation ranks May 1991 as the 12th wettest (86th 
driest May on record). 
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Precipitation rankings were generally moderate overall, however 
the Southeast recorded their fourth wettest May on record and the 
Northwest region had their twelfth wettest May ever. Dry extremes 
occurred on opposite sides of the country. The Northeast logged the 
36th driest May on record while the Southwest recorded their 35th 
driest May ever. 

For the nation, the period January-May 1991 shows areally- 
averaged precipitation also at unprecedented levels (first graph 
below), ranking January-May, 1991 as the eighth wettest such 
period on record. When the local normal climate is taken into 
account, however, 1991 ranked as the 36th wettest January-May 
period on record (last graph). 
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The percent of the country experiencing long-term drought 
decreased to about 12%, while the percent area experiencing long- 
term wet conditions rose to about 14%. This is the first time since 
1987 that wet conditions covered a larger area than drought! 
October-May 1991 precipitation for ten river basins ranked in the 
top third wettest category of the historical distribution, with six of 
these in the top ten. The driest, of course, continued to be the 
California River Basin which logged their 17th driest October- 
May periodon record. The Lower Mississippi and the Great Lakes 
basins each had their second wettest such period ever. 

January-May precipitation rankings for the lower 48 states are 
shown in the table below. Eight states have had the tenth wettest, 
or wetter, January to May period on record in 1991. Three states 
(Florida, Louisiana, and Mississippi) each had their wettest 
January through May period ever while Alabama had the second 
wettest, Iowa had the third, and Georgia, Minnesota, and South 
Dakota each had their fourth wettest January-May period since 
records began in 1895. Six states rank in the drier third of the 
distribution with Maryland being the driest recording their 13th 
driest January through May period ever. 

PRECIPITATION RANKINGS FOR JAN-MAY 1991, BASED 
ON THE PERIOD 1895 TO 1991. 1 = DRIEST, 97 = WETTEST. 
STATE 
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(From Climate Variations Bulletin, National Climatic Data Center, NOAA) 
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MAY WEATHER SUMMARY 


Residents of the East will remember May 1991 for its exceptional 
heat, but those west of the Rockies endured cooler-than-normal weather. 
Plains dwellers kept a wary eye on the sky as strong thunderstorms 
developed almost daily. Isolated downpours threatened flash flooding 
throughout the Midwest and the Southeast. 

Precipitation in May was plentiful along the primary storm track, 
which extended roughly from the Pacific Northwest to the Great Lakes. 
Thunderstorm outbreaks were common throughout the Plains, focusing 
along the convergence zone of dry air from the Western Plateau and 
moisture-laden air of Gulf of Mexico origin. Gulf-moistened air also 
contributed to above-normal rainfall in most of the Southeast. Among 
the areas garnering below-normal precipitation for May were the 
Southwest, the Rocky Mountain rain shadow (a narrow strip east of the 
Great Divide), and large portions of the Ohio Valley and the Northeast. 

Prolonged warmth in the East—especially during the latter half of 
May—tesulted in significant positive temperature anomalies. Depar- 
tures exceeded +8 °F in some Great Lakes States. Temperatures at most 
locations from the Plains eastward averaged greater than 2 °F above 
normal. For the third month in a row, cooler-than-normal air was 
confined to the western third of the Nation. The Great Basin’s tempera- 
ture averaged about 4° F below normal in May. 

Storm systems became less organized in May as the weather pattern 
evolved toward a summer-like air flow. But an early-month storm 
produced rain and snow from the Rockies eastward, pounding the rain- 
soaked lower Mississippi Valley especially hard. Denver, CO, and 
Rapid City, SD, reported about 6 inches of snow. A storm drenched the 
Oregon coast on the 7th before sliding into the northern Rockies and 
northern Plains. A subsequent system dropped significant rain from 
northern California to the western Corn Belt. Inland portions of the 


Pacific Northwest were deluged from the 16th through the 19th, contrib- 
uting to snowmelt and runoff flooding. During the final 12 days of May, 
daily thunderstorm outbreaks affected parts of the Plains, Midwest, and 
Great Lakes. Although the storms were scattered, considerable localized 
flooding occurred. In the Southeastern and Gulf Coast States, convec- 
tive outbreaks were observed on every day of the month. 

Weather-weary Shreveport, LA, had its fourth wettest May on record 
(10.71 inches), pushing the year-to-date total rainfall (48.27 inches) past 
the normal annual total (43.84 inches). Montgomery, AL, was wet and 
cloudy in May, tying a record with an 83-percent cloud cover. Twelve 
inches of rain in Apalachicola, FL, were 417 percent of normal for the 
month, while yearly rainfall has reached 56 inches (319 percent of 
normal).Record or near-record monthly rainfal’ was also recorded at 
several sites in the northern Plains and the Pacific Northwest. Incontrast, 
Norfolk, VA, had its third driest May on record (0.64 inches). 

A bona fide heat wave scorched the East toward the end of the month. 
Record May warmth occurred in several locations from the Northeast to 
the central Appalachians, and in the upper Midwest. The new record 
high monthly mean temperature of 68.7 °F in New York City topped a 
record that had stood for 111 years. In Milwaukee, WI, the old record 
monthly mean of 62.1 °F—set in 1896—was bested by 1.1 °F. Cape 
Hatteras, NC, set 10 daily record highs in May; Beckley, WV, set 9. The 
mercury reached 90 °F 12 times in Williamsport, PA (old mark, 6 times). 
Andnumerous cities in the East shattered all-time May high temperature 
records, including Philadelphia, PA (97 °F), Washington, DC (99 °F), 
and Norfolk, VA (100 °F). Although it was only the second warmest 
May onrecord in Raleigh-Durham, NC, it marked the 17th consecutive 
month with an above-normal average temperature, dating back to 
January 1990. 
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Drought severity index (Palmer): depicts prolonged (months, 

years) abnormal dryness or wetness, responds slowly, changes 

little from week to week and reflects long-term moisture runoff, 

recharge, and deep p ion, as well as evap pirati 

Uses...Applicable in measuring disruptive efiects of prolonged dryness or 
wetness on water sensitive economies, designating disaster areas of drought or 
wetness; and reflecting the general, long-term status of water supplies in 
aquifers, reservoirs, and streams. 

Limitations...Is not generally indicative of short-term (few weeks) status of drought or 
wetness such as frequently affects crops and field operations (this is indicated by the 
crop moisture index). 





NOAA/USDA JOINT AGRICULTURAL WEATHER FACILITY 
Based on preliminary reports 


(From Weekly Weather and Crop Bulletin prepared and published by the NOAA/USDA Joint Agricultural Facility) 
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Drought severity index (Palmer): depicts prolonged (months; 

years) abnormal dryness or wetness, responds slowly, changes 

little from week to week and reflects long-term moisture runof! 

recharge, and deep percolation, as well as evapotranspiration. 

Uses...Applicable in measuring disruptive effects of prolonged dryness or ra) 

wetness on water sensitive economies, designating disaster areas of drought or 

wetness; and reflecting the general, long-term status of water supplies in 

aquifers, reservoirs, and streams. 

Limitations...Is not generally indicative of short-term (few weeks) status of drought or Won 

wetness such as frequently affects crops and field operations (this is indicated by the NOAA/USDA JOINT AGRICULTURAL WEATHER ‘FACILITY 


crop moisture index). Based on preliminary reports 
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(From Weekly Weather and Crop Bulletin prepared and published by the NOAA/USDA Joint Agricultural Facility) 
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(From Weekly Weather and Crop Bulletin prepared and published by the NOAA/USDA Joint Agricultural Facility) 
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UNITED STATES SPRING CLIMATE IN HISTORICAL PERSPECTIVE 


Preliminary data for Spring 1991 indicate that temperature aver- 
aged across the contiguous United States was much above the long- 
term mean, ranking this spring as the ninth warmest spring (March- 
May) on record (the record begins in 1895). National mean spring 
temperatures for the last seven years have been persistently warm. 
Over half of the country (57.4%) had mean spring temperatures in 
1991 that were much above normal while only 1.7% averaged much 
colder than normal. In terms of percent area covered by unusual 
warmth, 1991 appears to be a repeat of the mid-1980’s, especially 
1986, although the specific pattern (which areas were warm) may be 
different. Three-fourths (76.9%) of the country averaged above- 
normal while one-fourth (23.1%) averaged cooler than normal 
during Spring 1991. 

Areally-averaged precipitation for the nation was also consider- 
ably above the long-term mean (graph below), with Spring 1991 
ranking as the fourth wettest (94th driest) spring on record. The last 
two years have seen a return to the unusual spring wetness of the 
mid-1970’s to mid-1980’s. 


U.S. NATIONAL PRECIPITATION 
SPRING (MARCH-MAY), 1895-1991 





Historical precipitation is shown in a different way in the graph 
below. The spring precipitation for each climate division in the 
contiguous U.S. was first standardized using the gamma distribution 
over the 1951-80 period. These gamma-standardized values were 
then weighted by area and averaged to determine a national stan- 
dardized précipitation value. Negative values are dry, positive are 
wetter than the mean. This index gives amore accurate indication of 
how precipitation across the country compares to the local normal 
Climate. The areally-weighted mean standardized national precipi- 
tation ranks Spring 1991 as the eleventh wettest spring on record. 
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Spring 1991 precipitation averaged above-normal over two- 
thirds of the country and below-normal over one third. However, 


1955 1965 1975 1985 


over a fourth (27.2%) of the contiguous United States was much 
wetter than normal, while less than a tenth (4.5%) was much drier 
than normal. 

Temperatures followed a simple pattern, with mostregions east of 
the Rockies ranking second to fifth warmest while the western 
regions ranked in the cold third of the distribution. The precipitation 
rankings were unusually high in many regions, with the East North 
Central having the wettest spring on record and the Southeast the 
second wettest. The Northeast, Central, and Southwest regions were 
drier, with rankings in or near the middle third of the historical 
distribution. 

Twelve states had the tenth wettest, or wetter spring on record in 
1991, with three states (Florida, lowa, and Louisiana) ranking as the 
wettest on record (table below). More than two-thirds of the states 
ranked tenth hottest, or hotter, with nine states having the hottest 
spring on record in 1991. Two states (California and Oregon) almost 
made it in the top ten coldest category (ranking eleventh coldest). 


PRECIPITATION RANKINGS FOR MARCH-MAY 1991, BASED 
ON THE PERIOD 1895 TO 1991. 1 = DRIEST, 97 = WETTEST. 
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The northern Great Plains (Minnesota, the Dakotas, and the 
adjoining parts of Wyoming and Montana east of the Rockies) were 
unusually warm and wet this spring. A gradual warming trend has 
occurred in this region since 1950, with unprecedented spring 
warmth occurring in the mid-1980’s. Spring 1991 ranked as the 
tenth warmest and fifth wettest (graph below) spring on record. 
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According to preliminary data from the National Weather Ser- 
vice, there were 884 tornadoes across the United States during 
Spring 1991 (Fig. 8), which is much above the 1953-1990 average 
of 322. This figure represents a spring record, with the old record of 
537 such storms occurring in 1982. It should be noted that the 
preliminary tornado count is generally higher than the final count. In 
1990, for example, the preliminary count for the year was about 19 
percent higher than the final count for the same period. 
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(From Climate Variations Bulletin, National Climatic Data Center, NOAA) 
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pH of Precipitation for April 22-May 26, 1991 
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Provisional NADP/NTN data; subject to revision 


Current pH data shown on the map (¢ 4.9) are precipitation-weighted means calculated 
from preliminary laboratory results provided by the NADP/NTN Central Analytical 
Laboratory at the Illinois State Water Survey and are subject to change. The 128 points (°) 
shown on this map represent a subset of all sites chosen to provide relatively even geographic 
spacing. Absence of a pH value at a site indicates either that there was no precipitation or that 
data for the site did not meet preliminary screening criteria for this provisional report. 


A list of the approximately 200 sites comprising the total Network and additional data for 
the sites are available from the NADP/NTN Coordination Office, Natural Resource Ecology 
Laboratory, Colorado State University, Fort Collins, CO 80523. 


Distribution of precipitation-weighted mean pH for all NADP/NTN sites having one or 
more weekly samples for April 22-May 26, 1991. The East/West dividing line is at the 
western borders of Minnesota, Iowa, Missouri, Arkansas, and Louisiana. 
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TEMPERATURE OUTLOOK FOR JUNE-AUGUST 1991 
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From Monthly and Seasonal Weather Outlook prepared and published by the National Weather Service 
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EXPLANATION OF DATA (Revised December 1990) 


Cover map shows generalized pattern of streamflow for the month 
based on provisional data from 186 index gaging stations—18 in 
Canada, 166 in the United States, and 2 in the Commonwealth of 
Puerto Rico. Alaska, Hawaii, and Puerto Rico inset maps show 
streamflow only at the index gaging stations that are located near the 
point shown by the arrows. Classifications on map are based on 
comparison of streamflow for the current month at each index station 
with the flow for the same month in the 30-year reference period, 1951- 
80. Shorter reference periods are used for one Canadian index station, 
two Kansas index stations, and the Puerto Rico index stations because 
of the limited records available. 

The streamflow ranges map shows where streamflow has persisted 
in the above- or below-normal range from last month to this month and 
also where streamflow is in the above- or below-normal range this 
month after being in a different range last month. Three pie charts 
show: the percent of stations reporting discharges in each flow range 
for both the conterminous United States and southern Canada, and 
also the percent of area in each flow range for the conterininous United 
States and southern Canada. The combination bar/line graph shows 
‘the percent of the total mean from the total median flow 
(1951-80) and the cumulative from median (in cfs) for all 
reporting stations (excluding eight large river stations indicated by * 
in the Flow of large rivers table) in the conterminous United States and 
southern Canada. 


* U.S. Government Printing Office : 


1991 - 


The comparative data are obtained by ranking the 30 flows for each 
month of the reference period in order of decreasing magnitude—the 
highest flow is given a ranking of 1 and the lowest flow is given a 
ranking of 30. Quartiles (25-percent points) are computed by averag- 
ing the 7th and 8th highest flows (upper quartile), 15th and 16th highest 
flows (middle quartile and median), and the 23rd and 24th highest 
flows (lower quartile). The upper and lower quartiles set off the highest 
and lowest 25 percent of flows, respectively, for the reference period. 
The median (middle quartile) is the middle value by definition. For the 
reference period, 50 percent of the flows are greater than the median, 
50 percent are less than the median, 50 percent are between the upper 
and lower quartiles (in the normal range), 25 percent are greater than 
the upper quartile (above normal), and 25 percent are less than the 
lower quartile (below normal). Flow for the current month is then 
classified as: in the above-normal range if it is greater than the upper 
quartile, in the normal range if it is between the upper and lower 
quartiles, and in the below-normal range if it is less than the lower 
quartile. Change in flow from the previous month to the current month 
is classified as seasonal if the change is in the same direction as the 
change in the median. If the change is in the opposite direction of the 
change in the median, the change is classified as contraseasonal 
(opposite to the seasonal change). For example: at a particular index 
station, the January median is greater than the December median; if 
flow for the current January increased from December (the previous 
month), the increase is seasonal; if flow for the current January 
decreased from December, the decrease is contraseasonal. 

Flood frequency analyses define the relation of flood peak magni- 
tude to probability of occurrence or recurrence interval. Probability of 
occurrence is the chance that a given flood magnitude will be ex- 
ceeded in any one year. Recurrence interval is the reciprocal of 
probability of occurrence and is the average number of years between 
occurrences. For example, a flood having a probability of occurrence 
of 0.01 (1 percent) has a recurrence interval of 100 years. Recurrence 

; a 100-year flood might 
be exceeded in consecutive years or it might not be exceeded in a 100- 
year period. 

Statements about ground-water levels refer to conditions near the 
end of the month. The water level in each observation well is compared 
with average level for the end of the month determined from the entire 
period of record for that well. Changes in ground-water levels, unless 
described otherwise, are from the end of the previous month to the end 
of the current month. 

Dissolved solids and temperature data are given for five stream- 
sampling sites that are part of the National Stream Quality Accounting 
Network (NASQAN). Dissolved solids are minerals dissolved in water 
and usually consist predominately of silica and ions of calcium, 

ium, sodium, potassium, carbonate, bicarbonate, sulfate, 
chloride, and nitrate. Dissolved-solids discharge represents the total 
daily amount of dissolved minerals carried by the stream. Dissolved- 
solids concentrations are generally higher during periods of low 
streamflow, but the highest dissolved-solids discharges occur during 
periods of high streamflow because the total quantities of water, and 
therefore total load of dissolved minerals, are so much greater than at 
times of low flow. 
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